ABSTRACT: We report 3 species of the digenean genus Parallopharynx, 1 previously undescribed, from the Area de Conservación Guanacaste (ACG) in northwestern Costa Rica. Parallopharynx gonzalezi, which was originally described in Basiliscus sp. and Ctenosaura similis from central Costa Rica, inhabits C. quinquecarinata; P. jonesi, originally described in Anolis lionotus (syn. Norops oxylophus) from Nicaragua, inhabits N. oxylophus, N. biporcatus, and Basiliscus basiliscus; and the new species, which inhabits B. basiliscus. Parallopharynx matternae n. sp. differs from all other members of the genus by having a metraterm extending posteriad from the genital pore to the posterior margin of the ventral sucker, whereas in P. arctus and P. gonzalezi, the metraterm never surpasses the midlevel of the ventral sucker and in P. jonesi it never passes the anterior margin of the ventral sucker, and by having an oral sucker that does not exceed 150 m in diameter with a subsequent greater oral-ventral sucker width ratio ranging from 1:0.88-1.12 (averaging 1:1), whereas values range from 1:0.71-0.83 for P. gonzalezi and P. arctus, and from 1:0.59-0.68 for P. jonesi. Parallopharynx spp. possesses Y-shaped excretory vesicles with a long central stem and short arms bifurcating immediately posterior to the ovary; similar to those found in members of the Telorchiidae. Additional similarities in the relative positions of the gonads and the structure of the cirrus sac and metraterm indicate a close relationship between Parallopharynx and members of the Telorchiidae.
proposed Parallopharynx for P. arctus Caballero, 1946 on the basis of a single specimen inhabiting the intestine of the corytophanid lizard Basiliscus vittatus Wiegmann, 1828 from Guatemala. Neiland (1961) reported an additional specimen in an unidentified iguanid from Nicaragua, stating ''though generally somewhat larger, agrees in all essential features with Caballero's Guatemalan type specimen''. Two additional species have been described: Parallopharynx gonzalezi Brenes, Arroyo, and Montero-Gei, 1960 in the corytophanid lizard Basiliscus sp., and the iguanid lizard Ctenosaura s. similis Gray, 1831 from Rio Grande, Atenas, Provincia de Alajuela, Costa Rica, on the basis of ''numerous'' specimens (Brenes et al., 1960) ; and Parallopharynx jonesi Ubelaker, 1965 in the cloaca of the polychrotid lizard Anolis lionotus Taylor 1956 (ϭ Norops oxylophus Guyer and Savage, 1986 ) from Nicaragua, on the basis of 20 specimens (Ubelaker, 1965) . Thatcher (1963) redescribed P. arctus from specimens obtained from B. vittatus from Tabasco, Mexico, emending the generic diagnosis to include the presence of oral lappets, a muscular prepharynx, a spinose tegument, and a Y-shaped excretory vesicle.
In this contribution from the activities of the inventory of eukaryotic parasites of vertebrates of the Area de Conservación Guanacaste (ACG) in northwestern Costa Rica, we report P. gonzalezi, P. jonesi, and a previously undescribed species of Parallopharynx.
MATERIALS AND METHODS
Worms were collected alive, from recently killed hosts, killed and fixed by shaking in hot formalin, then stored in 70% ethanol. Specimens were stained with Mayer hematoxylin, dehydrated, and mounted in Canada balsam. developed pars prostatica, and cirrus. Ratio of cirrus sac widthlength, 1:6.7-11.1. Posterior end of cirrus sac approximately 3-5 ventral sucker diameters or 26-32% (29%) TBL, posterior to ventral sucker (Fig. 2) . Ovary spherical, 110-150 (138) long, 135-210 (175) wide, median, two-thirds distance from ventral sucker to anterior testis, or 51-57% (53%) TBL from anterior end. Ootype immediately posterior to ovary, dorsal to seminal receptacle. Uterine loops intercecal, posteriormost extent of uterus 2-6% (6%) TBL from posterior end, between cecal ends. Vitelline fields extending anteriorly from level between ventral sucker and ovary, beginning 29-42% (36%) TBL from anterior end, terminating posteriorly 15-25% (19%) TBL from posterior end. Vitelline fields confluent dorsally from anteriormost extent to level of ovary, postovarian vitelline follicles partially encircling ceca dorsally. Both vitelline fields extending posterior to posterior testis in 2 specimens; 1 field extending posterior to posterior testis in 2 specimens, sinistrally in 1 and dextrally in 1; vitelline fields terminating just anterior to posterior testis in 2 specimens. Vitelline fields interrupted by ovary and testes such that, when vitellaria extend posterior to testes, there are 4 groups of vitellaria. Metraterm well developed, glandular and muscular, dorsal to cirrus sac, sinuous, 175-250 (200) long, extending from midlevel to posterior margin of ventral sucker. Excretory pore terminal, bladder Y-shaped, bifurcating immediately postovarian. Eggs 13-18 (15) long ϫ 8-10 (9) wide.
Taxonomic summary
Type host: Basiliscus basiliscus Laurenti, 1758 (Squamata: Iguania: Corytophanidae).
Prevalence; Intensity; Site of infection: P ϭ 2 of 3; I ϭ 6 and 4; small intestine.
Type locality: Quebrada Aserradero, Rio Tempisquito, Sector Centeno, ACG, Guanacaste Province, Costa Rica, LN 318034, LE 366950 (Lambert coordinates).
Type material: Holotype, USNPC 94006; paratypes, USNPC 94007.
Etymology: The new species is named for Michelle Mattern, Department of Zoology, University of Toronto.
Remarks
Parallopharynx matternae differs from all other members of the genus by having an oral sucker diameter less than 150, with subsequent larger oral-ventral sucker width ratio of 1:0.88-1.12 (averaging 1:1), whereas values range from 1: 0.71-0.83 for P. gonzalezi and P. arctus, and from 1:0.59-0.68 for P. jonesi. In addition, the metraterm of P. matternae extends posteriorly to the posterior margin of the ventral sucker, whereas the metraterm of P. arctus and P. gonzalezi never reaches posterior to the midlevel of the ventral sucker, and that of P. jonesi does not extend past the anterior margin of the ventral sucker. Our specimens of P. matternae differ from all other species in several meristic traits: suckers, both oral and ventral, do not exceed 150 in diameter, and the pharynx does not exceed 100 in width, approximately half the size of those traits in similarly sized individuals of other species in the genus. Finally, eggs of P. matternae do not exceed 18 ϫ 10, whereas in all other members the egg size ranges from 20-25 ϫ 12-18.
Parallopharynx matternae appears to be most similar to P. arctus. Both species have relatively narrower bodies, averaging 6-8% of TBL, compared with 12-20% TBL for P. jonesi and P. gonzalezi, cirrus sac extending more than 2 ventral sucker lengths posterior to the posterior margin of the ventral sucker. Additionally, the testes of specimens of P. matternae are more than 350 apart and those of P. arctus more than 500 apart, whereas they are less than 200 apart in P. gonzalezi, (although never contiguous, they are at least 1.5 testis diameters apart); in P. jonesi, the testes are contiguous, or nearly so, never more than 1.5 testis diameters apart. 
Parallopharynx gonzalezi

DISCUSSION
Parallopharynx has been placed in the Macroderoididae by a majority of authors who have considered the genus (Caballero, 1946; Brenes et al., 1960; Neiland, 1961; Ubelaker, 1965; Yamaguti, 1971) . The primary diagnostic feature of the Macroderoididae has been the possession of an I-, rather than Y-, or V-shaped excretory vesicle. Thatcher (1963) and Ubelaker (1965) described the excretory vesicle of P. arctus and P. jonesi, respectively, as Y-shaped, resembling those of Plagiorchis spp., and Thatcher (1963) placed the genus in the Plagiorchiidae. Thatcher (1963) described P. arctus as having anterior arms of the excretory vesicle extending as far anteriorly as the level of the pharynx, but our examination of 2 specimens from his study convinced us that Thatcher (1963) included the main collecting ducts of the excretory system as part of the excretory vesicle. In addition to specimens of P. jonesi, P. gonzalezi, and P. matternae, collected during our inventory in the ACG, we have examined the holotypes of P. gonzalezi and P. jonesi, as well as voucher specimens of P. arctus. All specimens possess long excretory vesicles with short, but distinct, Y-shaped anterior ends bifurcating at the level of the posterior margin of the ovary. This particular configuration of the excretory vesicle is similar to that of members of the Telorchiidae. Parallopharynx spp. further resembles telorchiids by having prominent glandular and muscular metraterms, which are unusual among plagiorchiform digeneans. They are also similar in traits that are more general among plagiorchiforms, such as elongate to filiform bodies, gonads in the hindbody with postovarian testes, genital pores anterior to the ventral sucker, and elongate cirrus sacs extending posteriad and dorsal to the ventral sucker and containing a coiled seminal vesicle and well-developed pars prostatica.
Morphologically based phylogenetic systematic assessment of familial and suprafamilial relationships among digeneans (Brooks et al., 1985 (Brooks et al., , 1989 Brooks and McLennan, 1993) produced a small number of traits supporting a possible clade comprising the Auridistomidae, Rhytidotidae, Telorchiidae, and Ochetosomatidae. Members of these families possess a prominent glandular and muscular metraterm, a cirrus sac containing a coiled seminal vesicle, and pars prostatica that is both long and surrounded by numerous large gland cells, and inhabit a variety of non-archosaurian reptiles, i.e., turtles and squamates. Furthermore, all members of Auridistomidae, Rhytidotidae, and at least 1 member of Telorchiidae, possess lateral lappets on the oral sucker, similar in structure to those found in all species of Parallopharynx. Members of all 4 families posses Y-shaped excretory vesicles, but those of the aurdistomids and rhytidotids have diverticulate walls with arms reaching anteriorly into the forebody. It thus appears that Parallopharynx is closely related to telorchiids. As is the case for most digeneans, few life cycles are known for these taxa, and no life cycles are known for Parallopharynx spp. However, all species of ochetosomatids, telorchiids, and auridistomids for which life cycles are known (Yamaguti, 1975; Schell, 1985) , use anurans, especially larvae, as second intermediate hosts (there are no known life cycles for rhytidotids, but because they inhabit marine turtles it is unlikely they use anurans as second intermediate hosts.
Recent phylogenetic analyses of a small number of plagiorchioid species based on partial sequences of 1sr DNA (Tkach et al., 2000 (Tkach et al., , 2001 have corroborated parts of the morphologically based hypothesis, most importantly that plagiorchiforms having Y-or V-shaped excretory vesicles form a clade, whereas those having I-shaped excretory vesicles, the traditional Macroderoididae, are paraphyletic and basal to them. This corroborates the placement by Thatcher (1963) of Parallopharynx in the Plagiorchiata. The molecular analysis also supported a close relationship between the Telorchiidae and Haematoloechidae within the Plagiorchiata (Plagiorchioidea of Yamaguti, 1971; Brooks et al., 1989; Brooks and McLennan, 1993) . Future morphological and molecular study will undoubtedly clarify the relationship between Parallopharynx and the Telorchiidae.
The absence of the kind of phylogenetic assessment discussed above means that no synapomorphy has ever been proposed specifically for Parallopharynx. We have noted 3 unusual characters common to all 4 species of Parallopharynx that may prove to be synapomorphies for the genus: (1) the paired lateral lappets on the oral sucker (if synapomorphic for Parallopharynx, they are convergently evolved in other related taxa); (2) the tripartite lappets at the anterior end of the pharynx; and (3) having sinistral ceca longer than dextral ceca. We hereby emend the generic diagnosis to include these traits.
On the basis of our examination of type and voucher specimens of all 4 spp., we provide the following artificial key to the species of Parallopharynx: 1a. Long slender body shape, maximum width less than 12% TBL, posterior extent of the cirrus sac more than 2 ventral sucker lengths from the posterior margin of the ventral sucker . . . 2 1b. Stout body shape, maximum width greater than 12% total body length, posterior extent of cirrus sac less than 2 ventral sucker lengths from posterior margin of the ventral sucker . Species of Parallopharynx have been reported previously inhabiting iguanian lizards representing the Iguanidae (iguanas), Corytophanidae (basilisks), and Polychrotidae (anoles). This is the case thus far for the inventory of parasites of vertebrates in the ACG. Among iguanids; we have examined 2 specimens of C. quinquecarinata, 1 of which was infected with a single specimen of P. gonzalezi, as well as 32 specimens of C. similis and 4 specimens of Iguana iguana, none of which was infected with Parallopharynx. Among corytophanids, we have examined 7 specimens of B. basiliscus, 2 of which were infected with P. matternae, and 1 of which was infected with P. jonesi, as well as 3 specimens of Corytophanes cristatis, none of which was infected with Parallopharynx. Finally, we have examined 124 specimens of 9 species of Norops (ϭ Anolis in earlier literature), namely N. biporcatus, N. capito, N. carpenteri, N. cupreus, N. humilis, N. limifrons, N. oxylophus, N. pachypsus, and N. tropidolepis , and have found specimens of P. jonesi in N. oxylophus and N. biporcatus. We have not found Parallopharynx spp. in any other vertebrate species within the ACG. With this report, host records for species of Parallopharynx include: P. arctus in the corytophanid B. vittatus, the polychrotid N. biporcatus, and an unidentified iguanid; P. gonzalezi in the corytophanid Basiliscus sp. and the iguanids Ctenosaura s. similis and C. quinquecarinata; P. jonesi in the polychrotids N. oxylophus (syn. Anolis lionotus) and N. biporcatus and the corytophanid B. basiliscus; and P. matternae in the corytophanid B. basiliscus.
